Preface
The term "gradient inequality" appears for the first time in the monograph of J. W. Neuberger [91] , where the important role of gradient inequalities in proving convergence of solutions to gradient systems is investigated.
The idea that gradient inequalities force convergence in gradient systems was known to S. Lojasiewicz in the 1960s. Lojasiewicz's celebrated proof [82] of gradient inequalities for analytic gradient maps on finite-dimensional spaces is certainly very complicated, and in fact, the most difficult part in applying the above idea is that of establishing gradient inequalities.
Infinite-dimensional gradient inequalities first appeared in 1983 in the pioneering work of L. Simon [107] . Simon's gradient inequalities are concerned with analytic gradient maps associated with variational problems; his idea of establishing gradient inequalities has been extended by several authors.
This monograph gives a comprehensive study of gradient inequalities and their applications in proving convergence of solutions to gradient-like systems. Many of the results published here are new, and a lot of them are established by the author himself. The very broad applications fields of these results include the mathematical modeling of physical problems as well as calculus of variations, image processing, geometric evolution problems arising from geometric interests and optimization.
This monograph is based on my Habilitationsschrift finished in 2003 at the University of Rostock. In preparing the manuscript I have benefited from a number of friends and colleagues. In particular, I wish to thank Prof. Peter Takac for his long-time support and encouragement. I am deeply indebted to Prof. Rainer Nagel, Prof. Jerome A. Goldstein and Prof. John W. Neuberger for their continuous encouragement and help both in mathematics and life. I thank Dr. Ralph Chill, Dr. Thomas Elsken, Prof. Jacqueline Fleckinger, Prof. Alain Haraux, Prof. Jan Priiss, Dr. Ian Schindler, Dr. Roland Schnaubelt, Dr. Michael Ulm and Prof. Ulf Schlotterbeck for their valuable comments and discussions. My special thanks go to Dr. Simon Brendle for his kind help in obtaining the monograph of S. Lojasiewicz [82] and for many useful discussions.
The author would like to thank two anonymous referees for their suggestions that have greatly improved the theories presented in this volume. 
